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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
Investigations .  Copies  of  these  guidelines  may  be  obtained  from  the 
Office  of  the  Chief  of  Engineers,  Washington,  D.C .  20314 .  The  purpose  of 

a  Phase  I  investigation  is  to  expeditiously  identify  those  dams  which  may 
pose  hazards  to  human  life  or  property .  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections . 
Detailed  investigations,  testing  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation ;  however,  the 
investigation  is  intended  to  identify  the  need  for  more  detailed  studies . 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  availcLble  to  the  inspection 
team .  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of  the 
dam,  removes  the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  2>e  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure . 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature .  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  rep  re  sent  the  condition  of  the  dam  at 
some  point  in  fcfce  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected ,  and  only  through  continued  care  and  maintenance 
can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated  * Probable 
Maximum  Flood *  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
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Name  of  Danu. 
County  Located: 
State  Located: 
Stream: 
Coordinates: 


Date  of  Inspection: 


Hopewell  Dam 
Berks  County 
Pennsylvania 
French  Creek 
Latitude  40°  12.3' 
Longitude  75°  46.7' 
March  20,  1980 


lopewell  Dam  is  a  recreational  structure  located  in 
French  Creek  State  Park  and  owned  by  the  Commonwealth  of 
Pennsylvania.  Visual  inspection  and  review  of  the  design  and 
construction  documentation  indicate  that  the  dam  and  appurte¬ 
nant  structures  of  Hopewell  Dam  are  in  good  condition, 
although  the  condition  of  the  dormant  vegetation  appeared  to 
be  fair  at  the  time  of  the  inspection. 


In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  spillway  design  flood  for  this^Small"^ 
size  dam  and  <£High*^hazard  classification  is  one-half  to  the 
full  Probable  Maximum  Flood  (PMF).  As  the  dam's  total 
capacity  is  near  the  upper  limit  of  the  size  classification 
and  Hopewell  Village  is  located  at  a  narrow  section  of  the 
floodplain,  the  selected  spillway  design  flood  is  the  full 
PMF.  Hydrologic  and  hydraulic  computations  presented  in 
Appendix  D  indicate  the  spillway  is  capable  of  passing 
approximately  33  percent  of  the  PMF  without  overtopping  the 
embankment.  As  the  one-half  PMF  is  estimated  to  cause  failure 
of  the  structure  and  to  significantly  increase  the  potential 
for  downstream  damage,  the  spillway  system^  of  this  structure 
is  considered  to  be  ^Seriously  Inadequate"^  and  the  dam  is  in 
an  ^unsafe,  nonemergency*"  condition.  ^ 

It  is  recommended  that  the  following  measures  be 
undertaken  as  soon  as  practical.  Items  (1)  through  (3)  should 
be  under  the  direction  of  a  registered  professional  engineer 
experienced  in  the  design  and  construction  of  dams. 

(1)  A  study  should  be  made  to  determine  the  best  method 
of  increasing  the  spillway  capacity  to  meet  current 
hydrologic/hydraulic  criteria. 

(2)  The  large  trees  on  the  embankment  to  the  left  of  the 
spillway  should  be  removed,  and  the  long-term 
stability  of  the  slope  should  be  evaluated  in  the 
light  of  the  decaying  root  systems. 
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(3)  The  embankment  should  be  raised  to  the  design 
elevation  on  the  left  side  of  the  spillway,  and  the 
entire  embankment  crest  should  be  leveled. 


(4)  As  planned  during  the  routine  spring  maintenance  of 
the  embankment,  the  woody  vegetation  should  be 
removed.  It  is  recommended  that  the  written 
operation  and  maintenance  manual  be  expanded  to 
include  procedures  for  maintenance  of  embankment 
vege  tat  ion. 

(5)  The  mortar  joints  in  the  spillway  should  be  re- 
pa  i  red. 


Because  of  the  location  of  the  dam  upstream  of  the 
Hopewell  Village  National  Historic  Site  and  the  potential  to 
cause  extreme  property  damage  and  possible  loss  of  life  in  the 
event  of  failure,  a  formal  procedure  of  observation  and 
warning  during  periods  of  high  precipitation  should  be 
developed  and  implemented.  This  procedure  should  include  a 
method  of  warning  downstream  personnel  if  high  flows  are 
expected  and  provisions  for  evacuating  these  people  in  the 
event  of  an  emergency.  It  is  recommended  that  the  operation 
and  maintenance  manual  be  expanded  to  include  procedures-  for 
the  maintenance  of  the  embankment  vegetation.  is'alsoh 

recommended  that  errors  in  the  manual  with  respect  to,  tfie 
physical  features  of  the  dam  be  corrected. 

_ 

Mary  p.  Beck,  P.E. 

Pennsylvania  Registration  27447E 
r Woodward-Clyde  Consultants 


Date  v  , 
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JohniH.  Frederick,  Jr.,  P.E. 
Maryland  Registration  7301 
Woodward-Clyde  Consultants 
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*EE  W.  PECK 
Colbqpl,  Corps  of  Engineers 
District  Engineer 


Date 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
HOPEWELL  DAM 
NATIONAL  ID  NO.  PA  00724 
DER  NO.  6-401 

SECTION  1 

PROJECT  INFORMATION 


1. 1  General. 

a.  Author ity.  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Hopewell  Dam  is  a  zoned 
earth  fill  dam  about  29  feet  high  and  1,000  feet  long.  The 
upstream  section,  reportedly  constructed  of  relatively  imper¬ 
vious  materials,  has  a  design  slope  of  not  less  than  3H:1V. 
At  the  waterline,  the  embankment  is  protected  with  hand  placed 
riprap,  as  shown  in  Photograph  5.  The  central  portion  of  the 
dam  and  underlying  cutoff  trench  were  constructed  of  select 
core  materials  reported  to  be  clay.  The  top  of  the  dam  and 
central  core  section  are  12  feet  wide.  The  cutoff  trench  is 
10  feet  wide  at  the  bottom,  with  1H:2V  side  slopes,  and  was 
designed  to  be  carried  to  an  impervious  rock  base.  The 
downstream  zone  is  reportedly  constructed  of  pervious  materi¬ 
als,  and  the  design  slope  was  not  less  than  2H:lV.  Stone 
steps  approximately  80  feet  right  of  the  spillway  protect  the 
embankment  from  foot  traffic.  The  design  elevation  at  the  top 
of  the  dam  is  510.67  feet. 

The  spillway  is  located  near  the  left  abutment  of 
the  dam.  The  ogee  weir  and  spillway  retaining  walls  are 
concrete  faced  with  stone.  The  weir  is  42  feet  long  with  a 
crest  elevation  of  505  and  has  an  eight  foot  long  notch  in  the 
center,  which  measures  six  inches  deep  instead  of  three 
inches,  as  shown  on  Plate  3,  Appendix  E.  The  upper  portion 
(about  four  feet)  of  the  weir  is  faced  with  small  stones, 
permitting  a  relatively  smooth  ogee  shape.  The  facing  stones 
for  the  rest  of  the  weir  and  the  retaining  walls  are  up  to  two 
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feet  thick,  making  a  series  of  steps,  as  shown  in  Photograph 
3.  A  30  inch  drain  pipe,  gated  at  its  upstream  end 
immediately  upstream  of  the  weir,  discharges  through  the 
spillway  and  has  intake  and  discharge  elevations  of  about  483. 
The  control  tower  is  provided  with  channels  for  the  use  of 
stop-logs.  Not  shown  on  any  plans  is  a  rectangular  concrete 
intake  tunnel  from  the  spillway  backfill  upstream  toe  to  the 
control  tower.  The  spillway  discharges  into  a  large  rock 
stilling  basin;  see  Photograph  4.  A  single  line  grout  curtain 
was  installed  in  the  rock  under  the  spillway,  as  described  in 
paragraph  g  below,  and  concrete  cutoff  walls  extend  ten  feet 
into  the  embankment  on  both  sides  of  the  spillway. 

b.  Location.  Hopewell  Dam  is  located  across  French 
Creek  in  Union  Township,  Berks  County,  Pennsylvania.  The  dam 
site  is  located  approximately  three  miles  north  of  the 
intersection  of  Pennsylvania  Routes  23  and  345.  The  dam  site 
and  reservoir  are  located  on  the  USGS  Quadrangle  map  entitled, 
"Elverson,  Pennsylvania",  at  coordinates  N  40°  12.3’  W  75° 
46.7'.  A  regional  location  plan  of  Hopewell  Dam  and  reservoir 
is  enclosed  as  Plate  1,  Appendix  E. 

c.  Size  Classification.  The  dam  is  classified  as  a 
"Small"  size  structure  by  virtue  of  its  29  foot  height  and 
estimated  total  capacity  of  943  acre-feet. 

d.  Hazard  Classification.  Hopewell  Dam  is  located 
immediately  upstream  of  the  boundary  of  the  Hopewell  Village 
National  Historic  Site.  There  are  several  buildings  of 
historic  value  within  the  park,  about  1,200  feet  downstream  of 
the  dam,  and  the  park  superintendent's  house  is  only  two  feet 
above  the  stream  bank  channel.  Therefore,  Hopewell  Dam  is 
considered  to  have  a  "High"  hazard  classification. 

e.  Ownership.  Hopewell  Dam,  located  within  French 
Creek  State  Park,  is  owned  by  the  Commonwealth  of  Pennsyl¬ 
vania.  All  correspondence  should  be  addressed  to  Resources 
Management,  Bureau  of  Operations,  Department  of  Environmental 
Resources,  Post  Office  Box  1467,  Harrisburg,  Pennsylvania 
17120. 


f.  Purpose  of  Dam.  The  dam  was  originally  built  for 
recreational  purposes  and  also  serves  as  a  water  supply  for 
the  waterwheel  at  the  reconstructed  iron  mill  at  the  down¬ 
stream  Hopewell  Village. 

g.  Design  and  Construction  History.  Hopewell  Dam  was 
designed  by  the  Department  of  the  ~ Inter ior  National  Park 
Service  as  a  Civilian  Conservation  Corps  (CCC)  project.  The 
dam  was  built  to  replace  a  smaller  stone  dam  that  had  created 
a  lake  at  elevation  488.8.  By  September  1935,  a  dam  with  a 
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broad  crested  spillway  50  feet  wide  at  elevation  498  had  been 
designed  for  the  site.  By  December  1935,  the  spillway  was 
redesigned  to  be  an  ogee  section  42  feet  wide  at  elevation 
505. 


Construction  of  Hopewell  Dam  began  early  in  1936. 
In  March  1936,  excavation  in  the  spillway  area  was  carried  to 
elevation  483.5,  at  which  depth  the  rock  was  considered 
unsatisfactory  for  the  spillway  foundation  and  was  not 
sufficiently  impervious  to  be  used  as  the  bottom  of  the  cutoff 
trench  under  the  earth  embankment.  A  test  pit  was  then 
excavated  in  the  left  hillside  at  a  point  where  the  original 
ground  surface  was  about  503.  The  top  of  rock  at  the  test  pit 
was  495,  the  bottom  of  the  test  pit  was  483,  and  a  hole  was 
drilled  to  elevation  478.  From  the  top  of  the  rock  to  nearly 
the  bottom  of  the  pit,  the  rock  was  described  as  sandstone 
blocks  separated  by  wide  seams  in  all  directions.  The  bottom 
of  the  pit  consisted  of  badly  broken  shale.  The  drill  hole  in 
the  bottom  of  the  pit  indicated  a  harder  and  more  compact  rock 
beneath  the  bottom  of  the  pit.  It  was  decided  to  shift  the 
spillway  structure  20  feet  to  the  south  in  an  effort  to  reduce 
rock  excavation  and  to  obtain  a  better  foundation. 

A  state  engineer  recommended  that  the  cutoff  wall  on 
the  left  of  the  spillway  be  continued  into  the  left  abutment 
hillside  in  the  form  of  a  low  wall,  with  the  top  at  least  two 
feet  above  the  rock  surface.  He  also  noted  the  desirability 
of  constructing  a  low  cutoff  wall  to  the  right  end  of  the  dam, 
embedded  two  feet  into  the  foundation,  if  warranted  by  the 
condition  of  the  foundation  after  excavation.  The  concrete 
wall  was  to  act  as  an  added  seal  between  the  bottom  of  the  dam 
and  the  clay  core.  (There  is  no  evidence  that  the  cutoff  wall 
on  the  right  side  was  constructed. )  The  state  engineer  also 
noted  that  grouting  might  be  necessary  to  prevent  leakage 
under  the  dam.  In  May  1936,  after  inspecting  the  revised 
spillway  foundation  excavation,  the  state  engineer  formally 
recommended  that  a  single  line  grout  curtain  be  installed 
under  the  spillway,  with  holes  on  three  feet  centers  and  to  a 
depth  of  about  15  feet.  In  July,  grouting  pipes  were 
installed  at  three  foot  intervals.  Every  third  or  fourth  hole 
was  to  be  grouted  initially,  and  then  the  intermediate  holes 
would  be  grouted  if  necessary.  It  was  also  noted  that  the 
cutoff  wall  on  the  left  side  of  the  spillway  would  extend 
about  25  feet  into  the  hillside.  In  October  1936,  a  state 
progress  report  noted  that  the  job  as  a  whole  was  50  percent 
complete  and  the  work  quality  satisfactory. 

In  January  1937,  work  on  the  dam  was  halted  until 
warmer  weather  in  March.  A  June  1937  inspection  of  the  dam 
site  indicated  that  fill  was  being  placed  containing  too  much 
moisture,  and  that  compaction  was  not  quite  sufficient.  Fill 
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was  being  placed  faster  than  it  could  be  properly  compacted. 
The  Department  of  the  Interior  replied  that  more  care  would  be 
taken  in  placing  the  material  and  reported  that  recent 
compaction  tests  indicated  good  results.  They  also  reported 
that  it  was  decided  not  to  install  the  cutoff  wall  to  the  left 
of  the  spillway/  but  that  weep  holes  would  be  installed 
through  the  downstream  spillway  wing  walls.  "Graded  gravel 
wells",  designed  to  permit  the  passage  of  water  and  at  the 
same  time  retain  the  embankment  material,  would  be  installed 
to  control  any  seepage  between  the  spillway  and  the  left 
abutment.  A  state  progress  report  later  in  the  same  month 
indicated  that  embankment  fill  was  being  placed  satisfactori¬ 
ly. 


On  August  3,  1937,  the  Department  of  the  Interior 
National  Park  Service  notified  the  state  that  on  Friday, 
August  6,  the  gates  of  the  dam  at  Hopewell,  Pennsylvania, 
would  be  closed.  On  October  18,  1937,  a  state  inspection 
report  noted  that  work  was  in  progress  for  the  stilling  pool. 
Leakage  amounting  to  about  300  gallons  per  day  was  coming 
through  the  left  wing  wall  downstream.  According  to  reports, 
this  leakage  was  from  springs.  On  June  5,  1938,  water  flowed 
over  the  crest  ji  the  spillway  for  the  first  time. 

Hocewell  Dam  was  deeded  to  the  Commonwealth  of 
Pennsylvania  on  November  25,  1946.  The  terms  of  the  deed 
allowed  the  Department  of  the  Interior,  through  the  National 
Park  Service,  to  take  water  from  Hopewell  Lake  to  operate  the 
water  wheel  at  the  Hopewell  Furnace,  downstream  of  the  dam. 
In  1951,  a  water  supply  line  was  laid  through  the  dam.  An 
eight  inch  pipe  with  an  intake  about  100  feet  out  in  the 
reservoir  was  installed.  Flow  through  the  pipe  is  controlled 
by  a  gate  valve  located  in  a  locked  valve  box  to  the  left  of 
the  spillway. 

On  March  19,  1962,  the  lake  was  lowered  to  work  on 
the  swimming  beaches  and  boat  docks.  In  April,  and  again  in 
May,  unsuccessful  attempts  were  made  to  close  the  gate.  An 
August  1962  state  inspection  noted  that  the  gate  was  still  not 
closed.  The  lake  was  subsequently  drawn  down  again  to  repair 
the  sluice  gate.  A  December  1962  State  Parks  Department 
inspection  report  noted  that  the  lake  had  been  drawn  complete¬ 
ly,  the  valve  cleaned,  the  bottom  of  the  inlet  tunnel  and 
tower  were  cleaned  of  debris,  iron  parts  were  scaled  and 
painted  with  rustoleum,  and  the  valve  closed  on  October  25. 

In  1966,  it  was  thought  that  the  valve  was  in  danger 
of  failing,  and  a  contract  was  awarded  to  repair  or  replace 
the  valve.  The  contractor  found  that  the  valve,  which  was 
constructed  of  brass,  was  in  good  working  order,  but  that  the 
openings  in  the  trash  rack  were  too  large,  allowing  stones  and 
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other  debris  to  lodge  in  the  gate.  Extra  bars  were  added  to 
the  trash  rack  to  prevent  this  occurrence. 

About  1975,  fill  was  placed  at  the  downstream  toe  to 
the  right  of  the  spillway,  filling  in  a  marshy  area  and 
creating  an  access  road  to  the  stilling  basin. 

h.  Normal  Operating  Procedures.  Excess  water  is 
normally  discharged  over  the  spillway,  and  water  is  drawn  off 
for  use  at  the  furnace  at  Hopewell  Village. 


1.3  Pertinent  Data. 

The  summary  of  pertinent  data  for  Hopewell  Dam  is 
presented  as  follows. 


a.  Drainage  Area  (square  miles)  2.56 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  Known  Flood  at  Dam  Site  Unknown 
At  Top  of  Dam  1,747 


c.  Elevation  (feet  above  MSL) 

Top  of  Dam 
Existing 
Design 

Spillway  Weir  Crest 
Water  Supply  Intake 
Pond  Drain  Inlet 
Stream  Bed  at  Downstream  Toe 
(est) 


509.9 
510.67 
505.0 
50  2± 
483.0 

481.0 


d.  Reservoir  Length  (feet) 

Length  at  Normal  Pool  3,500 

Length  at  Maximum  Pool  (est)  4,000 


e.  Storage  (acre-feet) 

To  Spillway  Crest  (normal  pool)  569 
To  Top  of  Dam  (existing)  943 

f.  Reservoir  Surface  Area  (acres) 

Normal  Pool  66 
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Embankment  Data 
Type 

Length 

Maximum  Height  (above  stream 
bed  at  downstream  toe) 


Zoned  earth  w/  clay 
core  &  cutoff  trench 
1,000  feet 

29  feet 
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Top  Width 
Volume 
Side  Slopes 
Upstream 
Downstream 
Cutoff 


Grout  Curtain 


Spillway 

Type 

Length 

Weir  Crest  Elevation 

Notch  Elevation 
Design 
Existing 


Inlet  Elevation 


12  feet 

24,000  cubic  yards 

3H:  IV 
2H:  IV 

Clay  filled  cutoff 
trench  to  rock,  10 
ft  wide  at  base,  w/ 
iHs 2V  side  slopes 
Single  line  grout 
curtain  under  spill¬ 
way 


Ogee  weir,  concrete 
with  stone  facing 
42  feet 

505.0,  with  8  foot 
long  notch 

504.75 

504.5 


30  inch  pipe  through 
spillway,  22  feet 
long,  w/  sluice  gate 
at  upstream  end 
483.0 


Pond  Drain 
Type 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Data  Available.  The  data  available  for  review  are 
contained  in  the  Pennsylvania  Department  of  Environmental 
Resources  (DER)  files  and  consist  of  plans,  photographs, 
correspondence,  inspection  reports  and  memoranda.  Engi¬ 
neering  analyses  located  in  DER  files  are  limited  to  a 
stability  analysis  of  the  spillway  section  and  evaluations  of 
the  spillway  capacity. 

b.  Design  Features.  The  principal  design  features  of 
Hopewell  Dam  are  illustrated  on  the  plans  and  cross-sections 
enclosed  in  Appendix  E.  Data  for  these  sections  were  obtained 
from  plans  located  in  DER  files.  The  design  features  are  also 
described  in  Section  1.2,  paragraph  a,  and  pertinent  data 
relative  to  the  structure  are  presented  in  Section  1.3. 


2.2  Construction. 

The  known  construction  information  is  detailed  in 
Section  1.2,  paragraph  g. 


2.3  Operational  Data. 

There  are  no  operational  records  maintained. 


2.4  Evaluation. 

a.  Availability.  Information  presented  herein  was 
obtained  from  the  records  located  in  DER  files  in  Harrisburg, 
Pennsylvania,  and  from  conversations  with  the  Owner's  repre¬ 
sentative. 


b.  Adequacy .  The  available  data  included  in  the  state 
files  are  not  considered  adequate  to  evaluate  the  engineering 
aspects  of  the  dam  and  appurtenant  structures. 

c.  Validity.  There  is  no  reason  to  question  the 
validity  of  the  available  data.  It  is  noted  that  plans  for 
two  dams  with  different  elevations  and  spillways  are  included 
in  DER  files.  Appendix  E  contains  only  those  plans  pertaining 
to  the  existing  dam. 
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SECTION  3 
VISUAL  INSPECTION 


3 . I  Findings. 

a.  General.  Observations  and  comments  of  the  field 
inspection  team  are  contained  in  the  checklist  enclosed  herein 
as  Appendix  A,  and  are  summarized  and  evaluated  in  the 
following  subsections.  In  general,  the  appearance  of  the 
facility  indicates  that  the  dam  is  in  good  condition.  Plan 
and  cross-sections  of  the  dam  are  presented  in  Appendix  E. 

b.  Dam.  During  the  visual  inspection,  there  were  no 
indications  of  distortions  in  alignment  or  grade  that  would  be 
indicative  of  movement  of  the  dam  or  the  foundation.  The 
vertical  alignment  of  the  dam  was  checked,  and  a  profile  is 
included  in  Appendix  A  as  sheet  5B.  Hand-placed  riprap 
protects  the  upstream  face  of  the  embankment  along  the 
waterline.  One  or  two  stones  are  out  of  position  near  the 
spillway.  Above  the  riprap,  the  embankment  is  protected  with 
grass.  There  is  a  small  amount  of  erosion  on  the  upstream 
embankment  near  the  right  end  of  the  dam.  The  crest  is 
uneven,  both  longitudinally,  as  shown  in  the  profile  on  sheet 
5B,  and  perpendicular  to  the  profile.  Near  the  left  end  of 
the  embankment  on  the  upstream  side  is  a  swale  that  appears  to 
have  been  made  by  foot  traffic  and  which  has  been  reseeded. 

The  crest  of  the  dam  is  protected  with  mine 

screenings,  consisting  of  coarse  sand  and  fine  gravel  size 
rock  fragments.  Both  the  upstream  and  downstream  embankments 
are  steepest  near  the  top.  This  possibly  results  from 

additional  topsoil  being  placed  on  the  dam  during  previous 
repairs.  The  lower  portion  of  the  downstream  embankment  is 
hummocky,  or  uneven.  A  set  of  stone  steps,  as  shown  on 
Photograph  8,  and  which  are  not  shown  on  the  plans,  were 

installed  on  the  downstream  face  of  the  dam  when  it  was 

constructed.  There  are  two  small  cedar  trees  growing  near  the 
steps,  as  shown  in  Photographs  7  and  8.  About  five  years  ago, 
an  access  road  was  made  to  the  spillway  stilling  basin  along 
the  downstream  toe  of  the  bank,  filling  in  a  marshy  area.  At 
one  point,  about  midway  between  the  right  abutment  and  the 
spillway,  this  road  does  not  appear  to  drain  well,  and  there 
is  a  soft  spongy  area  extending  up  onto  the  embankment  a  short 
distance.  At  the  junction  of  the  downstream  embankment  and 
right  abutment,  a  stone  paved  gutter  carries  surface  runoff. 
About  60  feet  downstream  of  the  dam,  as  shown  on  sheet  5A,  is  a 
marshy  area  with  standing  water.  Three  springs  were  noted 
downstream  of  the  dam  to  the  left  of  the  discharge  channel. 
While  seepage  under  the  dam  cannot  be  completely  ruled  out. 
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this  water  is  assessed  to  be  principally  the  result  of 
hillside  seepage. 

The  vegetation  on  the  downstream  slope  consists  of 
grass,  particularly  near  the  right  abutment,  and  near  the 
maximum  section  consists  of  Crownvetch,  grass  and  briars,  with 
woody  vegetation  gaining  foothold.  The  grass  was  in  a  dormant 
state  at  the  time  of  the  inspection,  but  appeared  to  be  in 
fair  condition.  The  Owner's  representative  indicated  that 
soil  tests  and  fertilization  were  not  done.  Large  trees  and 
brush  are  on  the  downstream  embankment  to  the  left  of  the 
spillway.  While  the  area  to  the  left  of  the  spillway 
resembles  natural  ground,  construction  photographs  indicate 
that  this  is  fill  material.  On  both  sides  of  the  stilling 
basin,  foot  traffic  has  worn  paths  through  the  vegetation. 

The  original  design  called  for  six  "seepage  detector 
pipes"  to  be  installed  through  the  embankment,  as  shown  on 
Plate  2.  Park  employees  knew  of  only  one  pipe,  shown  on 
Photograph  9.  The  cap  was  removed  and  the  water  depth  was 
measured  to  be  20  feet  below  the  top  of  the  dam  crest,  and  the 
total  length  of  the  pipe  to  be  about  30  feet. 

c .  Appurtenant  Structures. 

1.  Spi llway .  The  concrete  ogee  weir,  faced  with 

stone,  appears  to  be  in  good  condition,  with  some  leakage 
through  it.  DER  files  and  visual  inspection  indicate  that  the 
mortar  joints  of  the  weir  and  spillway  walls  are  repaired 

periodically.  Visual  inspection  indicated  two  small  holes  in 
the  mortar  of  the  small  stones  of  the  ogee  section  between  the 
notch  and  the  left  spillway  wall.  Between  the  spillway  notch 
and  the  right  spillway  wall,  water  was  leaking  through  the 
weir  at  the  junction  of  the  small  facing  stones  with  the  large 
facing  stones;  see  Photograph  11.  Between  the  notch  and  the 

left  spillway  wall,  water  was  seeping  through  the  mortar 

joints.  Water  was  also  leaking  through  both  the  left  and 
right  spillway  walls.  The  surface  of  the  rock  was  stained 
almost  from  the  top  of  the  wall,  indicating  leakage.  Leakage 
through  both  spillway  walls  has  been  of  a  long-term  occur¬ 
rence,  as  leakage  has  been  noted  in  the  state  files  since  the 
reservoir  was  filled,  and  as  evidenced  by  a  stalagmite  of 

about  an  inch  in  height  which  has  developed  on  the  left 
spillway  wall.  No  movement  of  the  spillway  walls  was  noted. 
No  erosion  of  the  downstream  channel  below  the  stilling  basin 
was  noted.  Relief  drains  through  the  left  stilling  basin 
walls  referred  to  in  DER  files  were  not  located. 

2.  Outlet  Works.  The  intake  conduit  and  sluice 
gate  are  completely  underwater.  Water  is  discharged  through  a 
22  foot,  long,  30  inch  conduit  through  the  spillway,  and 
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outlets  as  shown  in  Photograph  3.  In  order  to  operate  the 
pond  drain  gate,  a  platform  of  concrete  blocks  and  planks  is 
constructed  on  top  of  the  stop-log  structure,  as  shown  in 
Photograph  2.  The  gate  was  seated  completely  before  opera¬ 
tion,  operated  easily  and  seated  completely  again  afterwards. 

d.  Reservoir .  The  reservoir  side  slopes  are  moderate 
and  well  vegetated  to  the  water's  edge  with  grass  and  trees. 
Little  debris  was  noted.  There  is  little  sediment  at  the 
upper  end  of  Hopewell  Lake,  which  would  have  little  or  no 
effect  on  flood  water  storage.  About  5/8  mile  upstream  of 
Hopewell  Dam  is  Scott's  Run  Dam,  also  within  French  Creek 
State  Park.  This  dam  is  about  34  feet  high  and  has  a  maximum 
pool  storage  capacity  of  425  acre-feet. 

e.  Downstream  Channel.  Immediately  below  the  dam,  the 

20  foot  wide,  two  foot  deep,  channel  flows  through  a  wooded 
area  to  the  Hopewell  Village  National  Historic  Site.  The 
village  itself  is  located  adjacent  to  the  channel  about  1,200 
feet  below  the  dam.  The  park  superintendent's  house  is  a  few 

feet  above  the  channel  bank,  and  there  are  several  other 

historical  buildings  and  a  house  that  are  two  feet  above  the 

channel  bank  and  would  be  damaged  in  the  event  of  failure. 
There  are  no  other  significant  damage  centers  for  over  a  mile 
downstream  of  Hopewell  Village.  Thus,  in  the  event  of 

failure,  excessive  property  damage  is  likely  and  possible  loss 
of  life,  justifying  a  "High"  hazard  potential  classification. 


3 . 2  Evaluation. 

In  summary,  the  visual  survey  of  the  dam  and 
appurtenant  facilities  disclosed  no  evidence  of  incipient 
failure  of  the  dam.  Items  noted  of  a  routine  maintenance 
nature  include  cutting  brush  and  woody  vegetation  on  the 
downstream  slope  and  repairing  two  small  holes  in  the  mortar 
of  the  spillway.  More  extensive  rehabilitation  would  consist 
of  removal  of  large  trees  to  the  left  of  the  spillway  and 
restoring  the  embankment  to  its  original  condition. 

Seepage  through  the  spillway  and  stilling  basin 
walls  is  assessed  to  represent  a  stable  condition  and  to 
require  only  visual  monitoring. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures. 

Operation  of  the  dam  does  not  require  a  dam  tender. 
Water  normally  discharges  over  the  spillway  at  elevation  505. 
Operating  procedures  include  maintaining  a  sufficient  down¬ 
stream  flow  to  maintain  fish  life  if  the  reservoir  level  is 
below  the  spillway  crest.  Hopewell  Village  also  draws  off 
water  for  operation  of  the  water  wheel  at  the  downstream 
furnace. 


4.2  Maintenance  of  the  Dam. 

The  Bureau  of  State  Parks  has  developed  an  operation 
and  maintenance  manual  for  Hopewell  Dam.  Park  employees 
provide  maintenance  for  the  dam.  It  is  noted  that  although 
procedures  are  suggested  for  seeding  areas,  no  procedures  were 
suggested  for  maintaining  a  good  vegetative  cover  on  the 
embankment. 


4.3  Maintenance  of  Operating  Facilities. 

The  pond  drain  gate  is  operated  at  least  twice  a 
year.  Procedures  for  inspection  and  maintenance  of  operating 
facilities  are  included  in  the  operation  and  maintenance 
manual. 


4.4  Warning  Systems  In  Effect. 

There  are  no  written  warning  procedures  in  effect 
for  this  dam.  The  park  has  a  general  warning  procedure  in 
which  a  siren  is  sounded  indicating  an  emergency.  Park 
employees  would  then  report  to  headquarters  for  details  and 
instructions. 


4.5  Evaluation. 

It  is  judged  that  the  current  operating  procedure, 
which  does  not  require  a  dam  tender,  is  a  realistic  means  of 
operating  the  relatively  simple  control  facilities  of  Hopewell 
Dam.  The  written  operation  and  maintenance  manual  was 
reviewed,  and  the  recommendation  is  made  that  provisions  be 
made  for  adequate  maintenance  of  embankment  vegetation.  A 
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warning  procedure  should  be  developed  and  implemented  that 
would  include  surveillance  of  the  dam  during  periods  of  high 
rainfall  runoff. 

It  is  also  noted  that  the  manual  contains  factual 
errors  relative  to  the  physical  features  of  the  dam.  These 
errors  (elevations,  dimensions,  etc.  )  are  based  on  an  early 
design  of  the  dam,  which  was  subsequently  revised  prior  to 
construction. 
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SECTION  5 

HYDROLOGY/HYDRAULICS 


5 *  1  Evaluation  of  Features. 

a.  Design  Data.  The  original  design  data  for  this  dam 
were  located  in  the  Department  of  Environmental  Resources 
files  and  were  available  for  review.  The  original  data  are 
dated  1935.  Hydrologic  and  hydraulic  calculations  made  as  a 
part  of  this  investigation  are  contained  in  Appendix  D. 

The  watershed  is  small  and  undeveloped,  located 
almost  entirely  within  French  Creek  State  Park  boundaries. 
The  oval  shaped  watershed  is  about  2.2  miles  long  and  1.4 
miles  wide,  having  a  total  area  of  2.56  square  miles. 
Elevations  range  from  about  1,000  feet  in  the  upper  reaches  to 
505,  normal  pool  elevation.  The  upper  1.0  square  mile  of  the 
watershed  is  controlled  by  Scott's  Run  Lake  Dam,  located  about 
3,300  feet  above  Hopewell  Lake.  The  Scott's  Run  Watershed  is 
over  half  wooded,  with  the  rest  open/farmland.  There  is 
almost  no  residential  development  within  the  watershed.  The 
Hopewell  Lake  Watershed  is  almost  completely  wooded.  Develop¬ 
ment  within  the  watershed  is  limited  to  development  of 
recreational  facilities  within  the  park.  The  runoff  charac¬ 
teristics  of  either  watershed  are  not  expected  to  change 
significantly  with  time. 

The  original  design  information  on  Hopewell  Dam 
indicates  a  spillway  capacity  of  1,674  cfs,  based  on  a  42  foot 
long  ogee  weir,  a  coefficient  of  discharge  equal  to  3.95  and  a 
design  head  of  4.67  feet.  Original  calculations  indicated 
that  the  spillway  is  capable  of  safely  passing  the  runoff  of 
0.96  i nche  per  hour  for  ten  hours,  or  8.3  inches  of  runoff. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Small"  size  dam  and  "High"  hazard  classification  is  one- 
half  to  the  full  Probable  Maximum  Flood  ( PMF ) .  As  the  total 
storage  capacity  of  this  dam  is  close  to  the  upper  limit  for  a 
"Small"  size  classification  and  Hopewell  Village  is  located  at 
a  narrow  section  of  the  floodplain,  the  full  PMF  has  been 
selected  as  the  spillway  design  storm. 

b.  Experience  Data.  No  reservoir  level  records  are 
maintained.  The  only  estimate  available  of  previous  high 
reservoir  levels  is  a  maximum  depth  of  18  inches  over  the  weir 
during  Hurricane  Agnes,  June  1972.  It  is  noted  that  Hopewell 
Lake  does  not  lie  in  the  path  of  maximum  rainfall  for  that 
event. 
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c.  Visual  Observations.  On  the  date  of  the  inspection, 
there  were  no  cond itions  observed  that  would  indicate  a 
reduction  in  spillway  capacity  in  the  event  of  a  large  storm. 
Other  observations  regarding  the  condition  of  the  downstream 
channel,  spillway  and  reservoir  are  presented  in  Appendix  A 
and  are  discussed  in  greater  detail  in  Section  3. 

d.  Overtopping  Potential.  The  overtopping  potential 
of  this  dam  was  estimated  using  the  HEC-1 ,  Dam  Safety  Version, 
computer  program.  A  brief  description  of  this  program  is 
included  in  Appendix  D.  Calculations  for  this  investigation 
estimate  the  maximum  spillway  capacity  to  be  about  1,750  cfs 
when  the  reservoir  level  is  at  the  minimum  crest  elevatior. 
The  HEC-1  computed  PMF  peak  inflow  is  7,885  cfs  for  the 
existing  watershed,  considering  the  effect  of  upstream  Scott's 
Run  Dam.  The  spillway  passes  about  33  percent  of  the  PMF 
without  overtopping  the  dam. 

e.  Spillway  Adequacy.  The  spillway  is  considered 

"Seriously  Inadequate"  as  1 1  of  e  fie  following  i  rileria  are  met. 
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The  overtopping  potential  is  discussed  in  the  above  paragraph. 
Dased  on  visual  observations,  the  embankment  is  assessed  to 
fail  if  overtopped  by  about  nine  inches  of  water  for  an  hour 
or  more.  The  increase  in  hazard  due  to  failure  is  discussed 
in  the  following  paragraph. 

f.  Downstream  Conditions.  About  1  ,200  feet  below  the 
dam  within  the  Hopewell  Village  National  Historic  Site  is  a 
road  with  several  buildings  along  it,  as  shown  on  Plate  1. 
Photograph  14,  taken  from  the  north  side  of  the  stream,  shows 
the  buildings  indicated  on  Plate  1.  Photograph  13,  taken  from 
the  south  side  of  the  stream  looking  north,  shows  a  building 
not  shown  on  Plate  1.  Four  sheds  and  buildings  are  within 
three  feet  above  the  stream  bank  along  the  road,  including  two 
houses.  Upon  failure  during  one-half  the  PMF,  some  but  not 
all  of  these  buildings  will  be  flooded.  Computed  maximum 
water  levels  of  the  downstream  section  within  Hopewell  Village 
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indicate  a  2.4  foot  increase  in  water  elevation  resulting  from 
failure  during  one-half  the  PMF  over  nonfailure  during  one- 
half  the  PMF.  The  flood  wave  resulting  from  failure  is  judged 
to  significantly  increase  property  damage  and  the  potential 
for  loss  of  life. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  Visual  observations  detected 
no  evidence  of  potential  instability  of  the  dam  or  its 
components.  The  downstream  slopes  are  reasonably  uniform, 
with  no  signs  of  significant  erosion  or  sloughing.  Foot 
traffic  paths  were  noted  on  both  sides  of  the  spillway.  Woody 
vegetation  is  beginning  to  develop  on  the  slopes,  but 
reportedly  is  scheduled  to  be  removed  this  spring.  The 
vegetation  is  in  a  dormant  condition  and  is  assessed  to  be  in 
fair  condition.  The  crest,  although  uneven,  is  protected  by 
mine  screenings,  and  is  not  damaged  by  foot  traffic.  The 
upstream  slope  and  riprap  are  in  good  condition. 

The  spillway  is  judged  to  be  in  good  condition. 
Seepage  through  the  ogee  weir  and  stilling  basin  walls  is 
judged  to  represent  a  stable  condition. 

b.  Design  and  Construction  Data.  All  available  docu¬ 
mentation,  drawings  and  data  received  from  the  Department  of 
Environmental  Resources,  and  supplemented  by  conversations 
with  the  French  Creek  State  Park  superintendent,  were  assessed 
and  reviewed.  A  stability  analysis  of  the  spillway  was 
included  in  the  design  drawings,  but  not  of  the  embankment. 
Based  on  the  lack  of  visual  signs  of  significant  deteriora¬ 
tion,  it  is  qualitatively  assessed  that  the  stability  of  the 
embankment  is  adequate  if  not  overtopped. 

c.  Operating  Records.  An  operation  and  maintenance 
manual  for  Hopewell  Dam,  French  Creek  State  Park,  dated 
February  1979,  has  been  developed  for  this  dam. 

d.  Post-Construction  Changes.  There  is  no  record  nor 
is  there  any  evidence  that  any  major  modifications  were  made 
to  this  dam. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic 
Zone  1.  Normally  it  is  considered  that  if  a  dam  in  this  zone 
is  stable  under  static  loading  conditions,  it  can  be  assumed 
safe  for  any  expected  earthquake  conditions.  As  the  dam  is 
qualitatively  assessed  to  be  stable  under  static  loading 
conditions,  it  can  reasonably  be  assumed  to  be  stable  under 
seismic  loading  conditions. 
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SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Evaluation.  Vi-ual  inspection  and  review  of  the 
design  and  construction  documentation  indicate  that  the  dam 
and  appurtenant  structures  of  Hopewell  Dam  are  in  good 
condition,  although  the  condition  of  the  dormant  vegetation 
appeared  to  be  only  fair  at  the  time  of  the  inspection. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  spillway  design  flood  for  this  "Small" 
size  dam  and  "High"  hazard  classification  is  one-half  to  the 
full  Probable  Maximum  Flood  (PMF).  As  the  dam's  total 
capacity  is  near  the  upper  limit  of  the  size  classification 
and  Hopewell  Village  is  located  at  a  narrow  section  of  the 
floodplain,  the  selected  spillway  design  flood  is  the  full 
PMF.  Hydrologic  and  hydraulic  computations  presented  in 
Appendix  D  indicate  the  spillway  is  capable  of  passing 
approximately  33  percent  of  the  PMF  without  overtopping  the 
embankment.  As  the  one-half  PMF  is  estimated  to  cause  failure 
of  the  structure  and  to  significantly  increase  the  potential 
for  downstream  damage,  the  spillway  system  of  this  structure 
is  considered  to  be  "Seriously  Inadequate"  and  the  dam  is  in 
an  "unsafe,  nonemergency"  condition. 

b.  Adequacy  of  Information.  The  combined  visual 
inspection,  review  of  available  data  and  simplified  calcula¬ 
tions  presented  in  Appendix  D  were  sufficiently  adequate  to 
determine  that  further  investigations  are  required  for  this 
structure. 


c.  Urgency.  It  is  recommended  that  the  measures 
presented  in  Section  7.2  be  implemented  as  specified. 


7.2  Remedial  Measures. 


a.  Facilities.  It  is  recommended  that  the  following 
measures  be  undertaken  as  soon  as  practical.  Items  (1) 
through  (3)  should  be  under  the  direction  of  a  registered 
professional  engineer  experienced  in  the  design  and  construc¬ 
tion  of  dams. 

(1)  A  study  should  be  made  to  determine  the  best  method 
of  increasing  the  spillway  capacity  to  meet  current 
hydrologic/hydraulic  criteria. 
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(2)  The  large  trees  on  the  embankment  to  the  left  of  the 
spillway  should  be  removed,  and  the  long-term 
stability  of  the  slope  should  be  evaluated  in  the 
light  of  the  decaying  root  systems. 

(3)  The  embankment  should  be  raised  to  the  design 
elevation  on  the  left  side  of  the  spillway,  and  the 
entire  embankment  crest  should  be  leveled. 

(4)  As  planned  during  the  routine  spring  maintenance  of 
the  embankment,  the  voody  vegetation  should  be 
removed.  It  is  recommended  that  the  written 
operation  and  maintenance  manual  be  expanded  to 
include  procedures  for  maintenance  of  embankment 
vegetation. 

(5)  The  mortar  joints  in  the  spillway  should  be  re¬ 
paired. 

b.  Operation  and  Maintenance  Procedures.  Because  of 
the  location  of  the  dam  upstream  of  the  Hopewell  Village 
National  Historic  Site  and  the  potential  to  cause  extreme 
property  damage  and  possible  loss  of  life  in  the  event  of 
failure,  a  formal  procedure  of  observation  and  warning  during 
periods  of  high  precipitation  should  be  developed  and  imple¬ 
mented.  This  procedure  should  include  a  method  of  warning 
downstream  personnel  if  high  flows  are  expected  and  provisions 
for  evacuating  these  people  in  the  event  of  an  emergency.  It 
is  recommended  that  the  operation  and  maintenance  manual  be 
expanded  to  include  procedures  for  the  maintenance  of  the 
embankment  vegetation.  It  is  also  recommended  that  errors  in 
the  manual  with  respect  to  the  physical  features  of  the  dam  be 
correc ted. 
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HOPEWELL  DAM 
CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  80%  wooded,  1%  residential  development _ 

upstream  of  dam. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  505 .0  feet  (569  Aore-Feeth 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  50DJ_  feet  (943  Acre-teeth 

ELEVATION  MAXIMUM  DESIGN  POOL: 


ELEVATION  TOP  DAM: 

509.9  feet. 

SPILLWAY 

a. 

Elevation  _ 

505.0  feet. 

b. 

Type 

Stone  faced  concrete  ogee  weir 

c. 

Width 

42  feet. 

d. 

Length 

— 

e- 

Location  Spillover  Near  left  abutment. 

f. 

Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

a. 

Type  _ 

30  inch  conduit  gated  upstream  of  weir. 

b. 

Location 

Through  spillway  adjacent  to  right  retaining  wall. 

c. 

Entrance  inverts  483  feet. 

d. 

Exit  inverts 

483 -  feet . 

e. 

Emergency  draindown  facilities  through  outlet  works. 

HYDROMETEOROLOGICAL  GAGES: 

a. 

Type  . . 

Hone  within  watershed,  rainfall  measured  at  Hopewell 

Village . 

b. 

Location 

— 

c. 

Records 

MAXIMUM  NON-DAMAGING 

DISCHARGE:  Sot  determined. 

HYDROLOGIC  AND  HYDRAULIC 
BASE  DATA 
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DRAINAGE  AREA:  (  )  Scott  3  Run,  jjj  square  mile;  Hopewell.  1.56  square  mi.lex: 

r2.56  square  miles  total. 

_ £3  a  inches _ 


ADJUSTMENT  FACTORS  FOR  DRAINAGE  AREA  (%)/3* 


Zone _ 6 


6  Hours 

113  .  ...  . 

12  Hours 

123 

24  Hours 

132 

48  Hours 

142 

SNYDER  HYDROGRAPH  PARAMETERS: ^ 


Scott's  Run  Dam  Hopewell  Dam 

Zone _ 7* _ 7 _ 


Cp,  C+  0.65*,  1.35* 

0.65.  1.35 

l(5)  1.2  miles* 

«  LJi2  nrLl&g* * _ 

Lea  ^  0.4  mile* 

tp=Cf  (L‘ Lca)^‘^  1.1  hr.* 

tp  «  C+  (Ll)  °‘6  =  1.73 

SPILLWAY  CAPACITY  AT  MAXIMUM 

WATER  LEVEL (7) 

Hopewell  Dam  -  1747  cfs 

(1)  Measured  from  USGS  maps. 

(2)  Hydrometerological  Report  No.  33,  Figure  1. 

(3)  Hydrometerological  Report  No.  33,  Figure  2. 

(4)  Information  received  from  Corps  of  Engineers,  Baltimore  District. 

(5)  Length  of  longest  water  course  from  outlet  to  basin  divide,  measured 

from  USGS  maps. 

(6)  Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of 

drainage  area,  (see  Plate  1,  Appendix  E)  measured  from  USGS  maps. 

(7)  See  Sheets. 14  of  this  Appendix. 

*  Values  obtained  from  Phase  I  Inspection  Report ,  Scott's  Run  Lake  Dam , 
July,  1979 

**  L*  *  length  from  upper  end  of  reservoir  to  watershed  divide 3  used  when 
watershed  centroid  within  or  very  near  reservoir. 
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HEC-1 ,  REVISED 
FLOOD  HYbROGRAPH  PACKAGE 


The  original  "Flood  Hydrograph  Package"  (HEC-1), 
developed  by  the  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  has  been  modified  for  use  under  the  National  Dam 
Inspection  Program.  The  "Flood  Hydrograph  Package  (HEC-1) , 
Dam  Safety  Version",  hereinafter  referred  to  as,  HEC-1,  Rev., 
has  been  modified  to  require  less  detailed  input  and  to 
include  a  dam  breach  analysis.  The  required  input  is  obtained 
from  the  field  inspection  of  a  dam,  any  available  design/eval¬ 
uation  data,  relatively  simple  hydraulic  calculations,  or 
information  from  the  USGS  Quandrangle  maps.  The  input  format 
is  flexible  in  order  to  reflect  any  unique  characteristics  of 
an  individual  dam. 

HEC-1,  Rev.  computes  a  reservoir  inflow  hydrograph 
based  on  individual  watershed  characteristics  such  as:  area, 
percentage  of  impervious  surface  area,  watershed  shape,  and 
hydrograph  characteristics  determined  from  regional  correla¬ 
tion  studies  by  the  Corps  of  Engineers,  Baltimore  District. 
The  inflow  is  routed  through  the  reservoir  using  spillway 
discharge  data  obtained  from  the  field  inspection  or  design 
data.  Flood  storage  capacity  is  determined  from  USGS  maps  or 
design  information  and  verified  by  the  field  inspection.  In 
the  event  a  spillway  cannot  discharge  0.5  PMF  without 
overtopping  and  failure  of  the  dam,  downstream  channel 
characteristics  obtained  from  the  field  inspection  and  USGS 
maps  are  inputed  and  flows  are  routed  downstream  to  the  damage 
center  and  a  dam  breach  analysis  is  performed. 

Included  in  this  Appendix  are  the  HEC-1,  Rev. 
pertinent  input  values  and  a  summary  print-out  tables. 
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SUMMARY  OF  DAN  SAFETY  ANALYSIS 
HOPEWELL  DAM 
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7575.  486.7  41.75  3224*  481.7  42.50 

1.00  7578.  483.1  41.75 


SUMMARY  OF  DAM  SAFETY  ANALYSIS 

HOPEWELL  DAM 

Failure  assumed.  No  upstream  failures. 
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DAM  BREACH  DATA 

BRUID  Z  ELBA  TFAIL  USEL  FAILEL 

30.  0.00  485.00  .50  505.00  510.70 


REGIONAL  LOCATION  PLAN  AND  HYDROLOGIC  MAP 


HOPEWELL  DAM 


NAT.I.D.NO.PA.00724 


BERKS  COUNTY 


DATA  OBTAINED  FROM  U.S.GEOLOGIGAL  SURVEY  QUAD 
SHEET  ENTITLED  ELVERSON.PA. 
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SITE  GEOLOGY 
HOPEWELL  DAM 


Hopewell  Dam  is  located  in  the  Triassic  Lowland 
Section  of  the  Piedmont  Physiographic  Province.  As  shown  on 
Plate  P-1,  the  bedrock  at  the  site  is  the  Vintage  Dolomite  of 
lower  Cambrian  age.  No  bedrock  exposures  were  observed  during 
the  field  inspection  and,  therefore,  the  bedrock  type  and  its 
extent  are  drawn  from  the  geologic  mapping  published  by  the 
U.S.  Geological  Survey  in  1938.  As  shown  on  Plate  P-1,  the 
left  abutment  and  spillway  areas  are  in  the  vicinity  of  the 
contact  between  the  Vintage  Dolomite  and  the  Triassic  age 
shale  and  sandstone  beds  of  the  Stockton  Formation.  Contained 
in  the  Department  of  Environmental  Resources  files  in  Harris¬ 
burg  is  limited  information  describing  the  bedrock.  Progress 
reports  describe  bedrock  in  the  left  abutment  and  spillway 
areas  as  badly  broken  shale  and  sandstone  dipping  to  the  left 
(northerly).  Therefore,  it  may  be  correct  to  assume  that  the 
left  portion  of  the  dam  is  underlain  by  the  Stockton  Formation 
and  the  right  portion  of  the  dam  is  underlain  by  the  solution 
prone  Vintage  Dolomite.  A  regional  thrust  fault,  referred  to 
as  the  Elverson  Overthrust,  and  related  faults  strike  north¬ 
easterly  through  the  hillsides  within  1,000  feet  south  of  the 
dam. 


